We report the skeletal abnormalities in a 4 1/2-year-old boy with acrogeria, a progeroid syndrome of premature aging of the skin without the involvement of internal organs seen in Hutchinson-Gilford progeria syndrome. Acro-osteolysis of the distal phalanges, delayed cranial suture closure with wormian bones, linear lucent defects of the metaphyses, and antegonial notching of the mandible are the predominant skeletal features of the disorder. The skeletal features described in 21 other reported cases of acrogeria are summarized.
skin with mottled pigmentation, telangiectasia, and prominent veins over the upper trunk and dorsa of the hands and feet [11] . Histologically, there is atrophy of the dermis and subcutaneous fat [14] . The collagen fibers are loose and sparse, and the elastic fibers are often fragmented [16] . The epidermis is spared. The nails are often dystrophic or thickened; however, the hair is usually normal [11] .
Although these patients have facies similar to patients with progeria, they do not share the poor prognosis associated with progeria. They do not develop severe generalized atherosclerosis, myocardial disease, or coronary artery disease. They can expect a normal life span with the same risk of atherosclerosis as the general population [11] .
Although the condition of acrogeria is present from birth, it may not be recognized in the first 2 years. It can, however, be diagnosed before the patient reaches puberty [11] . The inheritance has been listed as autosomal recessive in McKusick's catalogue, Mendelian inheritance in man [23] . Gottron's original report concerned two siblings [12] ; Groot et al's cases were a mother and son [14] . However, there are too few cases to be certain of the mode of transmission.
In previous reports, little emphasis has been placed on describing the skeletal findings accompanying this disorder. We here describe the skeletal features of acrogeria in our patient and summarize the radiologic findings in previously reported cases.
Case history
A 14-month-old white boy presented to medical attention with a history of being unable to pull himself up to stand from a sitting or prone position. His developmental history was otherwise normal. He walked at 12 months, and had normal fine motor skills. His social and language development were normal. He was the product of a full-term pregnancy in a 19-yearold woman. Birth weight was 2.7 kg. At the time of evaluation, his weight was 9.36 kg (10th percentile), his height was 75.2 cm (25th percentile), and his head circumference was 47.5 cm (60th percentile). His facial features appeared somewhat dysmorphic with a prominent forehead and eyes having an antimongoloid slant. His anterior and posterior fontanelles were soft. His nails and dentition were normal.
The skin was hyperpigmented at the nape of the neck (a feature present since birth), and hyperpigmented in spots over both knees, the left shin, and right trunk. The skin over the trunk and feet was tight, and there was limited range of motion at the ankles, presumably because of the tight skin. The skin over the temporal region was thin with prominent appearing veins (Figs. 1 and 2).
Ophthalmologic examination was normal. Laboratory investigations were normal and included RA factor, anti-nuclear antibodies, amino acid screen in urine, serum calcium, phosphorous, aldolase, cholesterol, T3 resin uptake, and T 4 RIA. A biopsy of axillary skin was reported as having no pathologic diagnosis, although the elastic fibers were prominent. An additional biopsy was recommended, but not performed.
At age 3 years 3 months, the child was evaluated for a painful left hip and a limp of 4 to 5 months duration. On physical examination, his range of motion was limited. A radiograph of his pelvis was consistent with a diagnosis of aseptic necrosis of the left capital femoral epiphysis. Eight months later, he complained of right hip pain. A radionuclide bone scan showed a photopenic area in the right hip suggestive of early avascular necrosis. The skin over his hands and feet was noted as being thin and tight. His hair was observed to have become coarser and thinner than noted in the past. He also appeared to have midfacial duskiness and a sculpted tip of the nose, as well as a pointed chin.
Radiographic findings
Skeletal survey was performed at 14 months of age. The child's skeletal maturation was normal for his chronologic age. The cranial sutures were wide and multiple wormian bones were seen in the lambdoidal sutures. There were linear lucent defects in the proximal tibial metaphyses, left proximal femoral ditaphysis, and right proximal humeral metaphysis. There was acro-osteolysis of the terminal phalanges of digits 2 and 5 of the right hand; digits 2, 3, and 5 of the left hand; digits 1, 2, and 3 of the left foot; and digits 1, 2, and 3 of the right foot. There was a slight, bilateral hallux valgus deformity. Both humeri appeared somewhat shortened, with relatively broad metaphyses and diaphyses (Fig. 3) .
A repeat skeletal survey was performed at 4 years 8 months of age. The cranial sutures remained open, and wormian bones in the lambdoidal sutures were still present (Fig. 4) . The mentum of the mandible was prominent, and there was antegonial notching of the mandible. The linear lucent defects in the long bones were unchanged (Fig. 5) . There was bilateral varus deformity of the femurs. There was aseptic necrosis of the left hip with remodelling of the acetabulum (Fig. 5) .
The bone age was normal based on develop- Fig. 1 . The chin is pointed, the nasal tip is glyphic, and tight, hyperpigmented skin is seen over the neck and shoulders ure, tight pigmented skin over the hands, feet, and trunk, a pointed chin and nose, and midfacial duskiness. The skeletal features noted in this patient included acro-osteolysis, delayed closure of cranial sutures, wormian bones, lucent metaphyseal defects, and antegonial notching of the mandible. There are many similar skeletal abnormalities that are seen both in progeria and acrogeria (Table 2) [21, 28, 31] . Clinically, both conditions appear similar. The facies are remarkable for midfacial duskiness and a glyphic nasal tip, and the thin skin resembles the changes associated with scleroderma [7] . In progeria, hypoplasia of the clavicles and ribs has been observed to progress to complete osteolysis, a finding which has not been seen in acrogeria [26] . Margolin and Steinbach have also observed progressive resorption of the terminal phalanges of the hands and feet [22] . Although our patient is only 4 1/2 years old and has been observed for a short period of time, progressive acro-osteolysis was not seen. Another significant skeletal finding in progeria is osteoporosis, which has been described clinically, radiologically, and histologically [9, 29] . This is consistent with the generalized premature aging seen in these patients who are at increased risk of developing myocardial infarcts and cerebrovascular accidents. The bone density is normal in all the cases of acrogeria reported with the exception of Volpato's case which had slight demineralization [32] . Another curious finding in progeria are constricting lesions in long bones; the humerus is especially prone to fracture [26] . No pathological fractures have been reported in acrogeria. Our patient had a bony fragment adjacent to a resorbed phalangeal tuft in the index finger of the left hand which could possibly represent a pathological fracture through abnormal bone. It could, however, simply represent the particular pattern of acro-osteolysis in this patient.
In their reported case of progeria, Ozonoff and Clemett described central lucent defects in each tibia. They compared these defects to large vascular foramina [26] . Our patient had tubular lucencies in the left proximal femur, proximal tibias, and proximal humeri similar to those seen in dyschondroplasia and enchondromatosis. These lucencies have been described as cartilaginous rests.
The orthopedic problems in progeria have been well documented [10, 24] . A marked delay in bone healing or nonunion after fractures, particularly at the sites of resorbed bone, has been noted. Autopsy specimens reveal replacement by fibrous tissue in the areas of osteolysis [24] . Avascular necrosis of the hips has been observed in progeria [6, 24] , but it occurred around 9 or 10 years of age, which is normal for this idiopathic condition. Our patient developed symptoms of avascular necrosis in one hip at age 2 1/2 to 3 years; involvement of the opposite hip occurred the following year. We believe that this relatively early presentation of avascular necrosis is unusual and may be due to an underlying cartilaginous defect related to abnormal collagen. Moen has noted that, in progeria, coxa plana develops at an early age (usually by age 5 years). He suggests that avascular necrosis is the underlying etiology [24] . Only two other cases of acrogeria had hip abnormalities and both were described as congenital dislocated hips [8, 17] .
Other entities besides progeria need to be distinguished from acrogeria. Arthrodento-osteodysplasia or Hajdu-Cheyney syndrome has skeletal features similar to acrogeria, including wormian bones, delayed cranial suture closure, small mandible, and acro-osteolysis. However, those affected with Hajdu-Cheyney syndrome are reported to have joint laxity, as opposed to the limitation of joint mobility associated with the tight skin of acrogeria. Pycnodysostosis, mandibuloacral dysplasia, and cleidocranial dysostosis all share features seen in acrogeria, the most notable being acro-osteolysis. The similarity of skeletal findings suggests that all these disorders may share a common mesodermal defect of development.
In conclusion, acrogeria, a little known entity except among dermatologists, has clinical and radiological features most similar to those seen in progeria. The latter disease is an extremely rare, but important, differential diagnosis because of its poor prognosis, with death expected in the second or third decade of life [7] . It is vital to distinguish acrogeria from progeria as none of the cases of acrogeria, although the number is small, have progressed to the same fatal result. Acrogeria has been defined as a dermatological defect confined to the dermis and subcutis [16] . In their article, Groot et al. concluded that it may be another example of a widespread heritable disorder of connective tissue chiefly affecting the cutis and subcutis [14] . Elefant et al. believed that there is a systemic insufficiency of connective tissue because of his additional findings of flattened skull, blue sclerae, transparent enamel, and hip joint dislocations [8] .
In their study of the ultrastructure of the dermis, Laurent and Agache suggest that acrogeria may be a fibroblastic disease [19] . The skeletal findings of wormian bones, tubular lucencies in long bones, acro-osteolysis, and avascular necrosis of femoral capital epiphyses suggest that the condition affects the development of both membranous and cartilaginous bones. Acrogeria should be considered a generalized mesodermal abnormality that is not confined to the skin alone.
